
Wednesday, April 4, 2018 A 

EE 382 Applied EM Quiz #6 (Spring 2018) 

Name Kt!!v II 
Instructions: Closed book. Place answers in indicated spaces and show all work for cfedit. 

Equations: T=~jWt£(a+jwE:)=a+j{3, u=j)..=w, 8=~, 11=~' )..=21l", I~cl= a 
{3 a ,,~ {3 IJ d I We 

In the mountains of Wakanda, a time-harmonic electromagnetic wave, oscillating at 440 MHz, is 

propagating through vibranium ore characterized by the parameters: (j 0.025 S/m, Jlr = 5, and Er 8. Find 

the loss tangent, attenuation & phase constants, skin depth, wave velocity, and intrinsic impedance of the 

ore. (EXPRESS ALL COMPLEX NUMBERS IN RECTANGULAR FORMAT) 

Y.::: JJ~ (t)f"JwEf ::: JZ7r'/ff))(/()'(S) '1I1XId-"1 (o • .,Z-S'"+j 27t ~x./()'{eJ9.~SrZJC /0-'2) 

=- 3,'11.>3' z + J~e.. ~f/~f1' /IIt-( 


f l'

(afft!",~ CDd.) (f~>t! C/N'fsf) 


f -:: -!;; -:;. :s.'r/~l~ :; 0, z'iJ15 Wl 


0-W~ -

attenuation constant = 3.1-!>3' .IV'..G;; phase constant = 59. ~~/t(9 ;~ 


skin depth o. 2,9/5 N1 loss tangent = ()./2r~' 


wave velocity = '1. T3055 X /(J:r ~ intrinsic imp. = 2?h. OJlS +- j Ie. e2.a::> JL 
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In the mountains of Wakanda, a time-harmonic electromagnetic wave, oscillating at 370 MHz, is 

propagating through vibranium ore characterized by the parameters: 0" = 0.022 Slm, Ilr = 4, and Sr = 7. Find 

the loss tangent, attenuation & phase constants, skin depth, wave velocity, and intrinsic impedance of the 

ore. (EXPRESS ALL COMPLEX NUMBERS IN RECTANGULAR FORMAT) 

'(::Jjw~(trr jW€)' = JZ.,- JlOKIO'('I)l/lIK.ft)-~{t;.. oZ:z... +J ZT 3~XI(} 'cr)8, gsYZ-X/o -/2) 

3. I 'l.35''> '6 I 1- j ~1.15ZXtto~ ,,-1 

If f(5 
(aff...;' ~sf) (thoSe ~l 

d;;: ~ ::.: 9· 32- (;) 1'1 en: (SIC;" dt!j?fI1) 

-::::: 2'62. 3S'32~ + J Z(. 'fl irS Jl.-
attenuation constant = 3.123:; t;, ~ phase constant = .tf1.1S'23'f I~ 

skin depth = Of ~ZOI5 JI11 Joss tangent 0., /52 ~ 8 

wave velocity = 5.{''11Z X/O:; ~ intrinsic imp. = 2f?Z. 33'33 -t j 2./. 'f2."l?5.J'l.. 


